Searching PAJ 



1/2 ^— i> 



■J 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-237841 
(43)Date of publication of application : 09.09.1997 



(51)Int.CI. 



H01L 21/8234 
H01L 27/088 
H01L 27/04 
H01L 21/822 
H01L 27/108 
H01L 21/8242 
H01L 29/78 



(21 Application number : 08-042909 
(22)Date of filing : 29.02.1 996 



(71) Applicant 

(72) Inventor : 



TOSHIBA CORP 
ITO TAKAO 
AYABE MASAYUKI 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
semiconductor device in which a DMOS transistor and a 
fine CMOS transistor are formed in one substrate by a 
method wherein a gate insulating film and a gate 
electrode which constitute a DMOS transistor are 
formed in a first region on a semiconductor substrate 
and a thin gate insulating film and a gate electrode which 



constitute a CMOS transistor are formed in a second 
r gion. 

SOLUTION: A first gate 31 to be used as the gate of a 




DMOS transistor is formed on a first gate oxide film 21 
and a field oxide film 20 so as to correspond to a well 
r gion 2, and a lower electrode 32 and a resistor 33 are 
form d on respective predetermined field oxide films 20. 
A gat insulating film 23 of a CMOS transistor is formed. 
A second gate oxide film 24 is formed, and second gates 
33, 34 to be used as gates of the CMOS transistors and 
th upper electrode 35 of a capacitor are formed 
simultaneously. Thereby, it is possible to obtain an 
integrated circuit in which the DMOS transistor and the fine CMOS transistor are formed in a 
mixed manner and whose reliability is high. In addition, it is possible to obtain an integrated 
circuit in which the fine CMOS transistor, the DMOS transistor, the capacitor and the resistor 
are integrated. 
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[M] DMO S tUftiCMO S £S«-r<5 jJMSlnJ 

jc®^i-^o-c, cmo soy- h»ffcKo»BKt:<o§? 

?T5tf>"t\ CMO S O^-Y^^T^n 77^f /L-OfM^C 

IM#:^®) £1\ DMOS(Z)y-hKM2 1i3j: 

g&B*£3 2 £&fct3 3 t^fifei-^o «V*"C\ DMO SO 
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[1#f)F§f#co«&K] 

[|f#JSi] -ItetMO s (dmos) hy>^^ 
*£^J*i-£;fcfccomico®i&£CMOS h7>"^^ 
&J£j£-T££:tf>co!g 2 0««*«-i-*¥3M««i: * 

stri2^ i (DfflgLommic&tftztiitm i coy- MtetuR 

flWE*2 0««©*ffitc?gj«'*ix. HfilEfgicoy- hjfg 
&^<t «9 S^iB 2 coy- hlftMl £ , 

m&m2(o#—hmm±\zmtfi£ti % tfriEi&icoy- 

CMOS h7V^^05«ag«EJ:r)S5<R^SJx 
[If *S 4 ] «HB*l»*Wg±fcRlt b tt^^^5>gl 

StlfB® 1 G>«SJbfclRr* b*L, Mf2Jg 1 4>«s±iz:Rtf 
^n^Jfe&l fc IW— *m K: J: o xmi& S Jxfc * * * 

«rta^r^r^^^«5»K_b^aa:*te>^ ii?rf2Jg2coy- h 
m t i- s it i e* 

6 ] SB l ifKo^£«osgDi:^ 

os b7^^^^^m^ir^ti^<om2mmm(omi<D 

2 ^11^1 2 CO V = /v^t^Ig i , 

i©?x^8igii:» i b&mm&Mf& 

mmm 1 £>y- M&siBLkKgs 1 ^ ltcot * 

/w:7 r * > V = v£i£@ L<g;*B.T*T --/u-f £ r.<tT\ 

atrial 1 coy- bt& afiE^w^sjism io^x;^n 
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1 *>y- MfeSK* 9 *^B8?<OSB 2 coy- MfegH»£ 

BtrisfB 2 coy- M6»KJi^» 2 coaras j: 5 ft s» 2 

coy- h ZMtftfr 5 Ig £ *<£tp f t £ -5 
fr^gcofilig^&o 
[»#« 7 ] Miam 1 9 5 0 <C^± 

co^&»xS(cj:i9^sn, flfrfsig 2 coy- Mfegyg 
&»jSi-*xg«l*W\ 9 0 0X,^T<DmmxM&.xi 

1 »KTO*lR T AXg^cOKfcXSfifefll $ ttft V > 
r ^ £4$® £ + 5 ft 6 IE*co^»«:^BcoSaig*- 

fee 

[fffjfc^s] striae lco^css^ eoomtL 

PC vr>mc£ *) T^fV7 7 ^^\) 3 ^SriiQU ^co 

[is*3S9] sjis^icoy-h^ sfris^ico^cm^ 

i**U S9lsmi^SJico±^RSfrS:^|3Hb, W 
ISKffiff *5 J: t^tJISS 1 comWM oco-7 ^ ^ 

6^^$r^®^i-5 if 6 E«co^fr36BcoS4ag*' 

[it 1 1 ] nmm 1 

ic, h 7 * co L# V^$i|»cOfc*co^^^yl-Y 

li**^ 1 2 ] im>**&$m&±t£m*mtitztiit 
MiE^ 1 co^ms^t^ME^Sfr^strlsm 1 coy- h t 

pj^^^y^tt, ffifit^^-v^V^co^ico 

s tiftm 2 co^a^ «: mciB 2 coy- h t n 

^c/^-ny^-^a 19 ^^/^>>^com2com 
I^^coP^Bft^] 

[0 0 0 11 

§|-T£ t>cOT, 1$KDMO S (Double-diffusedMO S) 

h 7 (HTDMOSinf*) , ftiSB^CMOS 

[0 0 0 2] 

[fi£*co&ffiJ |2I3«, ^DMOSi:CMOS«:i 
* L IeIKcOjK3t*fe $r *t«B5 B "C fe « . 

*1\ P^SMfiioil:, tt:®:&S:ffiv^-CN^7^ 
>HK*1 0-2, 10 3Sr^figL, »^BWtft«*MV^r- 
/UKHMtKl 2 0*^i"^ o 03 (a) tt, r 
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[ooo3] m^x, m+mmofos o nmCD^- M& 

mmi 2 l&j£^£-ti:, NMO S*5 XXfPMO SOBSffi 

sje (vth) <Dmm<Dtnt>\c&^tes{ j-^mAzn 

^i«1 0 4, 1 0 5«t5o £<btC $=.s>><D± 
BKKHRKlS 0 0 nm(0#ief B ^U =i ^SrfigftS^ U 

m^-hlgl 3 1, 1 3 2, 1 3 3 B 
3 (b) II, Z.<D$&P£X+(Dm*<DWrffi&7jki- 0 

[0004]^t, H^itoiu^ h4rft*U DM 
<D/<#— = >^4:fTl\ N^x/l^Uai 0 2(^{^DMO 

s^y-hiSi 3 l tgSi^:/f-ny^tyix 
A-t-5o h«rl»*Lfc«, 1 1 0 O'C-CSBSKIg 

S^ttSSrm^DMO S <D^*r*A,Uftk ft* P®i« 

io6^Mt6 e 1^3 ( c ) r<^pre<a^<£> 

[0 0 0 5] KV>T> B^ttel^* h«r»f|iU DM 
OSiNMOSOy-^* Kwr>««fcfc*»#*:H! 

>fyS«i0 7, DM6S(DNl(Dy^' KWyf 
«109l:Sfil01, N^x/l^|«l0 2, PfS« 

y^tyaAtt, PMOS^y— ^ • Kwy|« 

10 8, DMOS^ft^/^ffi^^^^^ hfflOPf 
®«1 1 0S:NIS«1 0 3, Plttl 0 6rtUl-tJh, 

^eti^-r^o i3 (d) i4, z-<D&tmx~<Dm*<owr& 

[0 0 0 6] *<D'4k, H«bftV^ CVDSHcJ^ifc 

Y*mui,x&$k* : fcj$rt-z>o &35Kj&c-c^/Bia 

[0 0 0 7] 

[*W^«BfcL,t5 4:-*-5«HII] KlRfllfcCMOS 
k DMO S fca«**S4M»tt:^8^lO«3^E*ttlcteV^r 
14, CMOSO^ir^/^^^^A^:?TV\ CMOS so 

[000 8] i:5-e, CMOS^-h^rl/im^ 
TtcfkflMr*-«&, MfcfldltfrflK Lftlttitfft 
fti\ ba>U «*^Jfeoi5iry— h»ftJBt»*« 
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«fci«iB • gn#Pfl <B«&ig«rfT 5 r. £ ttiBttft tttttf ft 

&ttV\ ^(Dfttb, DMOS b?— hfttfl /xmJ^TCO 

««ift cmo s 5 r t nmmx&oiz 0 
[ooo9] DMos©««ra&iB**r+#ics 

^-rfc*lcttmK«E*rTW f ftw^*3flSj:v^s % CMOS 
ttWWftl-flsv^- MfeftHiPflK ft y- hi£ 

S 0 ^rO^tf), «6*0*S-C?DMOSSrCMOS 
IcffAi-fi £ DMO S ^«R«BES:TJf S^Si^C, 
DMOS ©««WBtB*3ft«iST-*-« £ o mm t feo 

[0 0 10] JbCMHlcK*, DMOSt» 

teCMOS^StUc, <t«tt^Kv^«ittffift^* 

fc, »»ftCMOS.tDMOSK^ Kttffift^-^^ 

[0011] 

**9!f4, 2f»MO S (DMOS) 
^ «r*j*t l CMO S h7^^ 

^t^li^-hfflii:, fg2 0®«o^®fc^ 
Slo|fe»KJ:U»v^2oy-ht6i»ai:, 

5^bft#«<, CMOSh5^^«rt*tS» 

[0 0 12] JlllV«S0^ftS«4>*EK:* 

sn^^*#a«rticDMos h7^^w«t5 

2 iti^JR 1 © WCMOSf7y 

* *J&f8tfrZ>tL#><n% 2 igm^cosg 2 co 

wm*tei$ttz>TMbs mi<D#-hm»m±.\zfBi<D 

1 oy- h fc g l <D * zn/wrt \cm 1 igSSJ 

bJffej&^Jbl-m 2 <DS£mm «t «9 ft 2 h Sr»« 

[0 0 13] 
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i^m<omm<omm\ ^t, mm*&m\^x*gmv>m 

[0 0 14] *i\ H2 (a) |d*5^T* PS¥^S 

fld»2 o 

[0 0 15] '>!)3Vlfil±IC«iRtf9 0 0 

t<D***SMMfc;K: <t B B£J?#J 2 0 n m(Dl 1 <DV- h 
mtWk2 1 £j*S£i*:S 0 E!2 (a) ft. Ctf>apg-C<7> 

[0016] 1 (07^/1^7 r^vyny 

30l:LPCVDj£l:i 9 5 5 0tt»3 0 0 nrnit® 
-T^o ^V^T, 6 0 0t-C8^7^;Ht, r<£>T 

* /U7 7 ^ y = v Sr^iBfi^ y □ yftt 5o :Ht 
TV^ 0 ^:tf>m, 1 0 0 Ot:<B£**«Lfc»*#fflft 

VDifelCiOtM (S i 3 N 4 ) 2 3^ritSi-5o^ 
icttt*. El 2 (b) f±, Zomw¥«fl4IMIR 

— mum2 2 • mut2 i • 

*t^*OT««l3 2, Mfi'/ya>«tt3 3t 
fflCi 1 h 3 1 UN ^syua* 

2\zttj&i,xmfcmi<o7-hmkm2 iw?*—* 

Fttfldi2 0±K:JMK£*i, *BTWt*3 2, ffifet3 
3tt-tn-PtLgr£0 7^-/uKttft«2 o_btc^$tt 
5. IMaDMOSO^-h*liMAtfl. SMmftV^L 

2. o^m-efe^o 8 o ox:T*<D7km^mstit 

IZ.£K> MHB£ 1 <£>^— h 3 1 , T««« 3 2 % Jgfit 3 3 

^Mt5^f B y'y a >- 3 o (owmzm <*{fcR*» 

j£-T5 0 *ir^^OT»«i3 2±0^>fb^2 2 • ft 

(c) ri, r<7>©:pg-ecDSI^oWrM4r^i-o 

[0 0 18] tfcfc, (S^&u^ hSrMtt, DM 

OStDy— h3 1 «t ee^WtCTKn^^^^-^A 

U lOOOt-ei^BSS^ffifSrffvv N^/Kg 
« 2 rtlCDMO S t 45 Plfl«4 Sr» 
Sf5o 01 (a) ft, r<D»Wro#^<Z>|»ffil8^fc 

[0 0 19]-t(D^ % NMOSMPMOS^HffE 
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(vth) <Dmw<Dfzfr\c<<{ j-^&A&'m^, m&iR 

-?ix»j*i-So «v*t, CMOS©*?««i:fiit« 

gtffc;gl2 1 fcai-S'^V'^-eiftScU 8 0 OtTO**« 
<fc 19 Jg 2 <7>y- KgtffcBI 24^15n mj&g 

#V>fctf>. 9 0 OtKTOJIj^xaatfl^Kr©* 
iRTA (Rapid Thermal Annealing ) IfiJEAfl>0>J|&X 

[0 0 2 0] »2©#jBft'>y=>tCVDft 
Id J; 9 #5 3 0 0 nmif@f£i2: % ^rix^ y 

fcici flffiStfitSrTif So 7thyy^77>f 

h3 3, 3 4feJ:t5*ir'*S'*OJ:ffl«ra3 5&mttt£ 
Mt5o CMOSO^-hftlt WitfO. 8 ii m~C 
Ell (b) «\ w^aH^JtSUS^oWrffiiaS: 

[0 0 2 1] SCV^ NMOS^- h 3 3©#»4i/ 
y = v©*B*r»<iMbU »OB«*i6i#*iS/!l3 
y^lOOnmHaU R I E8HC<fc I9#iggi/y a 
l^<D=^ y^y<y ^4:tTV\ h 3 3 <£>{B!j® ^(D^ 1 0 

*U NMOS^DMOSOV-^' KH^WCjS" 

LTBB p 3*712/8 £jft,5 J; o\zis*Jx h<zv^— a.>-^£ 
ItV\ w^BBPSr^bTttllfSr^^-^aAUr, NMO 
s<oy— KW^««7, 8, DMOSOV-^ • 
KWy®%9, 10W^t5 o CDE (Ch 

emical Dry Etching) fet^«t 9 NMO S — h 3 3 <D 

h<^^— ^>-^£fTV\ h 3 3(D^M\ZM 

j£L*:§flP£^/£U r^BBPSr^U-CSt**^^-^ 

<Ds<?—~>-y$:'rf\,\ pmosgov— KKvi 
«MDMOS©3^^ h««fc#JSLTHP*»fifc 
U ;©HP^L*C^ny^tyaALT, PMO 
S^y^'KWyffljill, 12tDMOSO^ 
^«4©ny^^ h^C0PM(D^i^l 3«r»j5frf 

(c) te, roapit^tfs^fWf^oKffi 
[0022] ^cd^, H*bttv\&s, cvumc^^om 

[0 0 2 3] Sfcl^ KlO«t*tftSMi^y a 
[0 0 24] 
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CMO S <T> h M&ffi CDMOS(Oft *A*«»J« 
(DtztfXDmm. • g:ftffi<Dl&XM&ftt>ft,Z>1Z#> y CMO 

[0 0 2 5] DMOS«!:CMOS^y-h^M 
£&&LT^J5fc-e#£0-C% DMOS. CMOS^Hf 

?-bmkm<Dmm&&fa±-rz>tbh\^ DMosf* 

CMOS<t Di^V^aiajE^^-C^, DMOStCM 

o s zri^ftx-mmtemMmzzmmi- * r t t 

[00 2 6] DMOS^- h^^-y^V^Tas 

mmt&miki'y ^>&tfi&mi%\c&f&i,^ cmos© 

#&Xm£ii^-rr 4:ft< . DMOS, CMOS, 

[0 0 2 7] L^fc, r^e^r^v'y^y^iia^ 
[00 2 8] J£JL_bco^ i:^^. DMOS^ftlffl/iCMO 
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[0®^«fi*?ilft^] 

[11] *^^oHiSCT^^-r^rffi(g|o 

[i2] ^^(Dmmm^Tjk-rwr^mo 

[W-^^W] 

10 2, 3---^^/K 

4 -DMO S <D^\*jV<m$^ 

1 3 

2 1 
2 2 

2 3 

3 1 
3 2 
3 3 

20 3 4 
3 5 



DMOS^-Mfegg, 

dmos coy— 



in 





(51) Int. CI. 6 MSUIB-g- /rF*lg3g#-J§- FI 

H 0 1 L 21/8242 
29/78 



